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16S rDNA 测定，该菌与地衣芽孢杆菌（Bacillus licheniformis）模式菌 ATCC 14580
有 99%的同源性。结合生理生化实验结果，该菌被鉴定为地衣芽孢杆菌（Bacillus 
licheniformis）。现保藏于中国普通微生物菌种保藏中心（CGMCC），编号 2876。 
对 Bacillus licheniformis CGMCC 2876 发酵条件进行了优化，确定了菌株合成
生物絮凝剂的 佳培养基组成和培养条件为： 适碳源为蔗糖，氮源为酵母膏和
尿素。当发酵培养基组成为蔗糖 15 g/L，酵母膏 1 g/L，尿素 1 g/L，KH2PO4  5 
g/L，MnSO4 · H2O 0.05 g/L，NaCl 2 g/L，pH 7.2～7.4，转速 200 rpm，接种量 4 
%，培养温度 37 ℃。在该培养条件下，发酵液的 高絮凝活性达 750 U/mL。 




高效凝胶渗透色谱测得其分子量为1.8 × 106 Da。电子显微镜观察其具有网状且不
规则的结构。同时，该絮凝剂具有良好的热稳定性和pH稳定性，其高效的絮凝
能力表明了生物絮凝剂XMMBF所具有的潜在的工业应用价值。 
采用转座子 Tn5 诱变和构建基因文库的方法，尝试对 B. licheniformis CGMCC 








































Bioflocculant, a type of special macromolecules secreted by microorganisms, 
induces solid particles, cells and colloidal particles in a liquid suspension to flocculate 
and sediment. It is an efficient water treatment agent with characteristics of high 
flocculating efficiency, non-toxicity and biodegradability. In spite of these studies, 
bioflocculants have not yet been produced industrially because of their comparatively 
low flocculating capability and high cost. Thus, the search for microorganisms with 
better flocculant-producing abilities and reduced production costs continues to be a 
goal of researchers in this field. 
In our research, a strain with strong flocculating activity was isolated from a 
contaminated LB medium. The strain was identified as Bacillus licheniformis by 16S 
rDNA sequence and its biochemical/physiological characteristics and it is presently 
deposited in the China General Microbiological Culture Collection Centre (CGMCC) 
with the accession number 2876.  
  The optimum carbon and nitrogen source for Bacillus licheniformis CGMCC 2876 
were sucrose, yeast extract and urea, respectively. The optimized fermentation 
medium consisted of (g/L): sucrose 15, yeast extract 1, urea 1, KH2PO4 5, 
MnSO4·H2O 0.05, NaCl 2, pH 7.2～7.4. The flocculating activity reaches the 
maximum of 750 U/mL when the strain was cultivatd at a shaking speed of 200 rpm 
at 37 ℃ with an inoculum size of 4% (v/v). 
The bioflocculant produced by Bacillus licheniformis CGMCC 2876 was purified 
in our work. Chemical analyses revealed that it was composed of 89% carbohydrate 
and 11% protein (wt/wt). The mass ratio of neutral sugar, amino sugar, and uronic 
acid was measured at 7.9:4:1. Infrared spectrometry further indicated the presence of 
carboxyl, hydroxyl, and amino groups, typical of heteropolysaccharide. The average 
mass of the bioflocculant was calculated to be 1.8 × 106 Da. Scanning electron 
microscopy (SEM) images of the bioflocculant showed an irregular structure with 














values in industry. 
We tried to explore the flocculation gene of B. licheniformis CGMCC 2876 using 
the transposon Tn5 mutagenesis and genomic library construction. The results showed 
that transposon mutgenesis failed and the genomic library of B. licheniformis 
CGMCC 2876 was constructed successfully. Randomly selected positive clones for 
DNA sequencing analysis indicated that some relatively conservative protein and 
unknown genes were found. The results lay a foundation for the further study of gene 
encoding bacteria flocculant and the whole genomic structure and function of Bacillus 
licheniformis.  
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型和非离子型等，表 1.1 是目前主要絮凝剂分类与性能比较。 
表 1.1 目前主要絮凝剂分类与性能比较 
   Table 1.1 Classifications and comparisons of the present main flocculant 
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